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The 2015 West Virginia Observational Survey of Seat Belt Use was conducted under the direction of the West Virginia 
Division of Motor Vehicles, Governor’s Highway Seat Program (GHSP).  The GHSP is responsible for the administration 
of highway seat programs in the state.  Occupant protection is among several significant program areas for which the GHSP 
is responsible.  A portion of GHSP’s occupant protection program funding comes from the Federal Government, which 
requires administration of a statewide survey of seat belt use that must adhere to the uniform survey criteria developed 
under the Transportation Equity Act for the 21st Century, 23 CFR Part 1340. West Virginia’s first statewide survey was 
completed in 1992.

The collection of the observational survey data and production of this report involved many staff persons within the GHSP 
and independent contractors.   Bob Tipton, Director of the GHSP, directed the study.  Special thanks is extended to  Bill 
Leaf of the Preusser Research Group, Inc. for developing and overseeing the redesign of WV’s observational survey 
methodology. In addition, special thanks to Barbara Lobert, Federal Programs Administrator for the GHSP, for compiling 
the survey data and overseeing the day-to-day management of the project.  This study would not have been possible without 
the hard work and dedication of these individuals.  
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Introduction

This report represents an integral part of WV’s efforts to 
monitor and increase seat belt use in the state.  The primary 
purpose of this report is to systematically document the seat 
belt use rate and identify the primary sources of variation 
in seat belt use for the state of West Virginia.  The 2015  
West Virginia Observational Survey of Seat Belt Use was 
conducted under the direction of the West Virginia Division 
of Motor Vehicles, Governor’s Highway Seat Program 
(GHSP). 

In 2011, the National Highway Traffic Seat 
Administration (NHTSA) issued new Uniform Criteria for 
State Observational Surveys of Seat Belt Use.  The revised 
requirements were due in part to technological improvements 
in road inventories and greater knowledge of the factors that 
might affect survey accuracy and reliability of estimates.  
Thus, NHTSA revised the Uniform Criteria so that future 
surveys would give States more accurate data to guide their 
occupant protection programs. The current report represents 
WV’s response to the requirement to submit to NHTSA a 
study and data collection protocol for an annual state survey 
to estimate passenger vehicle occupant restraint use. 

The methodology described in this report is fully 
compliant with the Uniform Criteria and was used to guide 
the implementation and completion of WV’s 2015 seat belt 
survey.  While the present survey design and methodology is 
similar to years past, it has been updated to meet NHTSA’s 
new requirements. The survey utilized a multi-stage, stratified 
cluster sampling procedure to identify 132 sites for vehicle 
and occupant observations. Observations were conducted in 
14 counties in the state stratified by three regions, with 8 to 
10 observation sites per county.   

Observers recorded seat belt information on 20,312 
drivers and 5,846 outboard front seat passengers for a total 
of 26,158 observations.  However, observers were not able to 
record seat belt use for 171 observations.  As a result, seat belt 
use was calculated based on observations for 20,181 drivers 
and 5,806 passengers, resulting in a statewide nonresponse 
rate of 0.65% for the 2015 survey, compared to a nonresponse 
rate of 7.68% for the 2013 survey. 

The 2015 seat belt rate in WV is estimated at 89.0%, 
slightly up from 2014. The 2015 statewide seat belt use rate 

Report Highlights...

•	 Observers recorded seat belt information on 20,312 
drivers and 5,846 outboard front seat passengers for a 
total of 26,158 observations in 2015. 

•	 The seat belt use rate in West Virginia steadily 
declined to 82.2% in 2013, before increasing in 2014 to  
87.3% in 2014 and 89.0% in 2015.

•	  The 2015 seat belt use rate in WV is estimated at 
89.0%, up nearly seven percentage points since 2013. 

•	 Only one county had a seat belt use rate less than 
80.0% in 2014, with Jefferson County at 76.5%. No 
counties had a seat belt use rate less than 80.0% in 
2015.

•	 All 14 counties surveyed in 2014 had seat belt use 
rates above 75.0%.  In 2015, all counties had a seat belt 
use rate above 80.0%. 

•	 The seat belt use rate for drivers only in 2014 was 
87.7%, increasing to 88.7% in 2015.  

•	 Five counties had rates of use which exceeded 
ninety percent in 2015, including Cabell (94.6%), 
Jefferson (92.5%), Kanawha (91.5%), Mason (91.9%), 
and Mercer (95.0%). 

•	 Substantial differences in driver and passenger use 
of seat belts across gender was found in 2014 and 2015.  
Generally, male passengers were less likely to use seat 
belts compared to females. 

of 89.0% has a standard error of +/- 1.00% (relative standard 
error = 1.12%), well within the standard requirement of 
2.5% set forth by NHTSA.  The peak for seat belt use in WV 
occurred in 2007, at a rate of 89.6%. All 14 counties had seat 
belt use rates between 80.0% and 95.0% in 2015, compared 
to five counties below 80% in 2013 and one in 2014.
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Methods

Data Collection
The National Highway Traffic Seat Administration 

(NHTSA) issued new Uniform Criteria for State Observational 
Surveys of Seat Belt Use in Federal Register Vol. 76, No. 63 
(April 1, 2011, Rules and Regulations, pp. 18042 – 18059).  
The current report represents West Virginia’s response to the 
requirement to submit to NHTSA a study and data collection 
protocol for an annual state survey to estimate passenger 
vehicle occupant restraint use. The current methodology is 
fully compliant with the Uniform Criteria and was utilized 
for the implementation of WV’s 2015 seat belt survey. 

The present survey design and methodology is similar 
to years past, but updated to meet NHTSA’s updated 
requirements.  The sample was selected using a multistage, 
stratified cluster sampling procedure.  The State is divided 
into 55 counties, with passenger vehicle fatalities ranging 
from 117 in those five years (Kanawha County) to just 1 
(Webster County). Thirty-three of the counties account for 
85.6 percent of all passenger vehicle fatalities over those 
years. The present survey draws observation sites from 14 
of those counties, the same sample size as in previous years. 
A total of 132 observation sites were selected resulting in 8 
to 10 per county.

The 2015 observation survey design involved a five step 
process.  The steps included: a) the selection of counties 
based on vehicle occupant fatalities and regions of the state; 
b) the stratification of roads based on functional use classes; 
c) the selection of specific road segments within each stratum 
and county; d) the development of seat belt use estimation 
procedures and computations; and e) the establishment 
of data collection and quality procedures consistent with 
NHTSA requirements.
	 County Selection. A total of 33 counties were identified 
as having the most passenger vehicle occupant fatalities 
between 2005 and 2009.  These counties accounted for 
85.6% of all fatalities during this time period. Of the 33 
counties, a total of 14 were selected for inclusion in the 
2015 observation survey representing all three regions of the 
state.  The selection procedure involved dividing the state 
into three geographic regions, then allocating the number 

Report Highlights...

•	 Large differences in belt use between male and 
female drivers were observed in 2014 and 2015 for 
many counties.  The rate of belt use among females 
exceeded that of males by 10 percentage points or 
greater in five counties (i.e., Boone, Harrison, Jackson, 
Mason, and Raleigh).

•	 Three counties (Cabell, Mason, and Monongalia) 
had a use rate for male passengers above 90.0% in 
2014, with an increase to four counties in 2015 (Cabell, 
Jefferson, Mason, and Mercer).    

•	 Pickup truck drivers and passengers were the least 
likely occupants to be observed wearing a seat belt in 
2013, 2014, and 2015.  

•	 The Eastern Panhandle observed large increases 
in seat belt use between 2013 and 2014, making it 
more similar in seat belt use rates in other regions of 
the state. In 2015, the Eastern Panhandle surpassed the 
North and South with the highest use rate at 91.0%. 

•	 Drivers and passengers traveling on interstates and 
principle arterials had higher rates of use compared to 
other types of roadways in 2013, 2014, and 2015.

Organization of the Report
This report begins with a discussion of the sampling 

procedures and methods used to obtain an estimate of the seat 
belt use rate in WV.  Procedures for the selection of counties, 
stratification of roadways, and observation sites are also 
described.  This is followed by a presentation of the results 
beginning with the statewide seat belt use rate and trends 
over the past decade.  A summary of the characteristics of 
occupants, vehicles, and observation sites is provided.  This 
report concludes with an analysis of selected characteristics 
of vehicle occupants and observation sites.   It is anticipated 
that this information will help to identify the conditions in 
which seat belts are more or less likely to be used in the 
state.         



of counties to be selected by region based on the number 
of qualified counties in the region, and within each region 
making probability proportional to size (PPS) selections with 
the odds of selection proportional to the county’s total Daily 
Vehicle Miles Traveled, or DVMT. The selected counties 
and identified regions of the state are shown on the map in 
Appendix A.
	 Roadway Stratification and Definitions. To determine 
the distribution of the number of observation sites across 
counties, the 2015 survey design identified 132 total sites.  
A large number of observation sites were necessary to 
meet NHTSA’s requirement of having a standard error no 
greater than 2.5%.  The 132 sites were determined by the 
mix of counties and road type distributions within counties.  
Consistent with NHTSA guidelines, the 2015 survey 
excludes rural local roads in non-Metropolitan Statistical 
Area counties.  Road strata include Interstates, Other 
Expressways, Other Principal Arterials, Minor Arterials, 
Collectors, and Local Roads (excluding rural local roads 
in non-MSA counties).  Each of the 14 counties has road 
segments in four or all five road strata.  The current survey 
utilizes two segments in each stratum, for a total of 8 to 10 
segments per county.
	   Roadway Segment and Site Selection. To identify 
specific roadway segments, the approach involved a 
probability proportionate to size (PPS) procedure, with 
DVMT as the “size.”  Segments were randomly drawn from 
within county-stratum populations of road segments, with 
the probability of drawing any segment proportional to its 
proportion of the total DVMT within the county-stratum. 
Sampling called for selecting twice the number of road 
segments required, retaining the order of selection, in order 
to provide for the necessary sample and an equal number 
of alternates, or “spare” segments. A total of eight certainty 
segments among the 132 primary and alternate segments 
were selected and distributed across the roadway functional 
strata.
	 Prior to actual data collection, specific locations for data 
observations were selected based on visits to the locations, 
maps, and/or on-line road level images. The direction 
of travel to be observed was randomly selected for each 
segment and/or site.  Sites were selected based on having a 
clear view of the vehicles and taking into account observer 

Report Highlights...

•	 The 2015 West Virginia Observational Survey of 
Seat Belt used a multi-stage, stratified cluster sampling 
procedure to identify 132 sites for vehicle and occupant 
observations.

•	 The National Highway Traffic Seat Administration 
(NHTSA) issued new Uniform Criteria for State 
Observational Surveys of Seat Belt Use in Federal Register 
Vol. 76, No. 63 (April 1, 2011, Rules and Regulations, pp. 
18042 – 18059). 

•	 The present survey design and methodology is similar 
to years past, but updated to meet NHTSA’s updated 

and traffic seat.  Efforts were also made to select observation 
sites where traffic naturally slows in an effort to improve 
accuracy.  When specific site locations were unusable or 
not able to provide a clear view of belt use, observers chose 
alternate locations within the road segment where they could 
more effectively observe the same traffic stream. Details 
and reasons for changing locations were documented.  A 
complete list of selected primary road segments is provided 
in Appendix B.
	 Seat Belt Rate and Standard Error Calculations.  Seat 
belt use rates were calculated using formulas based on the 
proportion of the state’s total DVMT “represented” by the 
site. Seat belt use rate calculations followed a four-step 
process. First, estimated rates were calculated for each road 
type stratum within each county.  The general formula for 
combining observed belt use rates from observation sites on 
individual segments, for a single county-stratum, is shown in 
formula (1). 
	 This formula is used when the county-stratum contains 
certainty segments. The contribution of each segment to the 
overall county-stratum rate is proportional to the “size” of 
the segment’s contribution to the entire county-stratum traffic 
(i.e., its DVMT, adjusted by the inverse of the probability of 
the segment’s being selected into the sample):
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to be randomly selected excluding certainty segments.

In the case where there were no certainty segments in the 
county-stratum, formula (1) reduces to the simple formula 
(1a): 
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where i(j) = county i within region j, k = stratum, l = site 
within stratum and county, ni(j)k = number of sites within the 
stratum-county combination, and pi(j)kl = the observed seat 
belt use rate at site i(j)kl = Bi(j)kl/Oi(j)kl, where Bi(j)kl = total 
number of belted occupants (drivers and outboard front seat 
passengers) observed at the site, and Oi(j)kl = total number of 
occupants with known belt use observed at the site.

Second, a county-by-county seat belt use rate, pi(j), was 
obtained by combining county-stratum seat belt use rates 
across strata within counties, weighted by the stratum’s 
relative contribution to total county DVMT:
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where DVMTi(j)k = the DVMT of all roads in stratum k in 
county i(j), and pi(j)k = seat belt use rate for stratum k in 
county i(j). 

In the third step, category-weighted seat belt use rates for 
each region of counties will be obtained by combining and 
weighting the rates from the sampled counties in each region 
by their DVMT values and probabilities of being selected:
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where Ni(j) = the number of high-fatality counties in region j 
and ni(j) = the number of those counties selected. 

Finally, the statewide seat belt use proportion will be 
calculated by combining the category proportions weighted 
by their proportion of statewide DVMT:
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The result will be a combination of the individual site seat 
belt use rates weighted to reflect each site’s importance in 
total state DVMT.

Standard error of estimate values were estimated through a 
jackknife approach, based on the general formula:

		  (5)



where        = standard deviation (standard error) of the 
estimated statewide seat belt use proportion p̂  (equivalent 
to p in the notation of formulas 1-4), n = the number of sites, 
i.e., 132, and ip̂  = the estimated statewide seat belt use 
proportion with site i excluded from the calculation.

The relative error rate, i.e.,               , was calculated, as well 
as the 95% confidence interval, i.e.,                    .     These 
values are reported for the overall statewide seat belt use 
rate.

Procedures
Specific data collection procedures were established 

prior to the initiation of data collection.  The procedures 
were guided by the updated 2011 Uniform Criteria for State 
Observational Surveys of Seat Belt Use established by 
NHTSA.

Seat Belt Observer Instruction and Data Collection 
Form.  A two-page instruction form was developed for 
review by observers to ensure knowledge of the guidelines 
for conducting site observations (Appendix C).  The Seat 
Belt Observer Instruction Form was provided to each site 
observer.  Moreover, each observer was encouraged to review 
the guidelines on a periodic basis.  The guidelines detailed 
some various aspects of survey data collection including: 

•	 Length of observation period would be exactly 60 	
	 minutes;

•	 Vehicle types to include were passenger vehicles, 	
	 including cars, pickup trucks, sport utility vehicles 
	 and vans;

•	 Observable occupants included drivers and oboard, 	
	 front seat passengers.  Children in a front seat child 	
	 restraint would be excluded, however, children that 	
	 are unrestrained and in the front seat would be 		
	 counted;

•	 Each lane of traffic in one direction would be 
	 observed for an equal amount of time;

•	 On heavy traffic roadways, if traffic was moving
	 too fast to observe every vehicle, a reference point
	 up the road in the appropriate lane was to be
	 picked. The focal point would indicate a next 
	 vehicle for observation after the last vehicle 
	 had been recorded;

•	 If rain, fog or inclement weather occurred, the 		
	 observer was to wait 15 minutes to see if it would 	
	 stop.  If bad weather persisted, the site was to be 
	 rescheduled for another day upon the approval of a 	
	 supervisor; and 

•	 If construction compromised a site, the observer
	 was told to move one block in either direction 
	 so that the same stream of traffic could be 
	 observed.  If this would not work, an alternate 
	 site would be selected based on approval from a 
	 supervisor. 

Observational details included exact location, direction of 
traffic to be observed, date, day of week, weather conditions, 
start time, type of vehicle, driver and passenger gender, and 
seat belt use.  These data elements were requisite to 2015 
data collection.  A copy of WV’s seat belt observation form 
is located in Appendix D.
	 Observers.   Observers were hired and trained under the 
direction of the Governor’s Highway Seat Program. These 
observers performed all field data collection. Prior to any 
data collection, all observers received approximately one 
day of training. The observers received classroom instruction 
and then spent several hours in the field practicing the 
observations.  The accuracy of observers was determined by 
comparing the simultaneous observation of the same traffic 
by different observers, and differences were discussed and 
resolved.  This approach has been used successfully over the 
last several years. Twelve individuals served as observers and 
two individuals acted as quality control monitors.
	 Training also included instruction on rescheduling 
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observations at a site when the original schedule was 
compromised (e.g., through inclement weather or temporary 
traffic disruption), and on obtaining and scheduling 
observations at an alternate site, if the original site cannot 
be used at all during the planned data collection period (e.g., 
due to construction).  All rescheduling, whether at the same 
or an alternate site, matched the original schedule for time of 
day and day of week.  Training sessions were held as close 
to initial dates for observation as possible so the observers’ 
knowledge and skills were more likely to be intact.  

Observation Schedule.  Observations were conducted on 
all days of the week during daylight hours between 7:00 a.m. 
and 6:00 p.m. Clusters of four or five sites were scheduled 
for one observer on any day. The sites in each county were 
divided into two clusters, with road function strata balanced 
between clusters, and those clusters were scheduled for 
different days of the week, not both weekend days. The 
assignment of days of the week was balanced across similar 
counties so that all days of the week have roughly similar 
numbers of clusters. Within these constraints, actual day of 
week assignments were randomly determined.

The first site in any cluster to be observed each day was 
randomly selected, and the additional sites were assigned in 
an order which provides balance by type of site and time of 
day while minimizing travel distance and time. For each site, 
the schedule specified time of day, day of week, roadway to 
observe, and direction of traffic to observe. 

Depending on the number of sites in a cluster, the time 
from 7 a.m. to 6 p.m. was divided into nearly equal-length 
time periods. For four-site days, time of day was specified as 
one of four time periods, such as 7 – 9:30 a.m., 9:30 a.m. – 
noon, noon – 3:30 p.m., and 3:30 – 6:00 p.m. Fewer sites in 
the cluster resulted in more time in each period. Exact timing 
of the periods was subject to adjustment so that the result 
were approximately equal numbers of sites being observed 
throughout the 7 a.m. – 6 p.m. time frame. In all cases, the 
period of actual seat belt observation lasted exactly one hour 
and was required to take place within the broader allowable 
time period. 

Data Collection Form.  Survey information was 
recorded on the Observational Survey Data Collection Form 
(see Appendix D).  The data collection form was designed 
for use in the 2015 statewide survey of seat belt use. The 
form was designed so that pertinent site information could 

be recorded.  Information was gathered on the observation 
site as well as the vehicles and occupants observed.  Each 
one-page form included space to record information on 70 
vehicles.  Observation site and other information captured 
on the Observational Survey Data Collection Form are 
summarized below.

      Observation site:
•	 county and town
•	 site number and site notes
•	 date of observation and day of week
•	 direction of traffic flow (e.g., N, S, E, W)
•	 time of day (i.e., start time)
•	 weather conditions (i.e., clear/sunny, light rain,
	 cloudy, fog, clear but wet)

Vehicle/Occupant: 
•	 vehicle type (i.e., car, pick-up, SUV, van)
•	 driver gender
•	 passenger gender
•	 driver belt use/non-use (i.e., yes, no, unsure)
•	 passenger belt use/non- use (i.e., yes, no, unsure)

	 Data collectors were outfitted with a seat vest and 
clipboard, for personal seat. The seat vests had no identifying 
marks or logos. In particular, observers wore nothing that 
would suggest they are law enforcement personnel. Also, 
they were not accompanied by visible law enforcement 
personnel or equipment nor was there ever any kind of pre-
notification that drivers are approaching a seat belt survey. 
Observers carried a letter authorizing their purpose and 
presence should law enforcement or others stop to question 
them.
	 Quality control  monitors conducted random and visits 
that were unannounced visits to at least five percent of the 
observation sites for the purpose of quality control. The 
monitor helped to ensure that the observer was in place and 
making observations during the observation period. Where 
possible, the monitor remained undetected by the observer.  
Some of the persons leading the observer training also served 
as quality control monitors.



The results of the analysis on the 25,987 vehicle and 
occupant observations made in 2015 are presented in 
this section. Extensive effort is made to summarize the 
characteristics of occupants, vehicles, and observation sites.  
The 2015 seat belt use rate based on the weighted sample 
of observations is also provided.  In addition to the overall 
seat belt use rate, a description of the weighted belt use rate 
by roadway type (i.e., functional class), region, county, and 
vehicle type is presented.  The presentation of the results 
begins with a description of the sample including the known 
and unknown number of occupants and their use of a seat 
belt as well as the nonresponse rate for the present survey.  
This is followed by a brief analysis of the total sample of 
both drivers and passengers by county.

Statewide Seat Belt Use and Nonresponse Rate
	 Table 1 provides a description of the number of occupants 
using and not using a seat belt and the statewide nonresponse 
rate.  Seat belt use was able to be ascertained for a total 
of 25,987 occupants, including 20,181 drivers and 5,806 
passengers.  However, observers were not able to record seat 
belt use for 171 observations.  This resulted in a statewide 
nonresponse rate of 0.65% for the 2015 survey, compared to 
a nonresponse rate of 7.68% for the 2013 survey.  

Results

Total Observed Front Seat Occupants
Table 2 displays the total number and percentage of 

observed front seat occupants.  As shown in this table, a total 
of 20,312 drivers and 5,846 outboard front seat passerngers 
were observed.  These observations were compiled across 
132 observation sites and 14 counties.  Greater than ten 
percent of observations occurred in three counties, including 
the counties of Berkeley (14.5%), Harrison (10.2%), and 
Monongalia (12.0%).  These counties were followed by 
Wood (9.9%), Cabell (7.5%%), and Fayette (8.1%).  

Similar to past surveys, four to six of the 14 counties 
contained approximately 5.0% of the total number of 
observations or less.  The counties of  Boone (3.8%), 
Kanawha (4.4%), Mason (3.7%), and Mercer (3.8%) had 
less than 5.0% of the total number of observations.  

Weighted Seat Belt Use Rate
 The seat belt use rate in West Virginia increased steadily 

between 2004 and 2008, followed by a 2.5% decline in 
2009. In 2008, the weighted seat belt use rate reached a 
near high of 89.5%.  This was roughly equal to the high of 
89.6% achieved in 2007.  The 2008 rate was up from 49.5% 
in 2000 and a low of 32.0% in 1992.  A slight decline in the 
seat belt use rate occurred between 2008 and 2009, resulting 
in a statewide rate of 87.0%.  The 2010 seat belt use rate 

Number of Occupants...
         %

       Belted         Unbelted  Unknown Use Unknown Use
    Drivers        18,059             2,122         131         0.65
    Passengers          5,220                586           40         0.68
    Total         23,279             2,708         171         0.65

Table 1.  Statewide Known and Unknown Seat Belt Use and Nonresponse Rate, 2015
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          Drivers             Passengers           Total

County            N             %             N             %            N             %

Berkeley 2741 13.5 1039 17.8 3780 14.5
Boone 803 4.0 194 194 997 3.8
Cabell 1534 7.6 417 417 1951 7.5
Fayette 1526 7.5 581 9.9 2107 8.1
Greenbrier 1015 5.0 286 4.9 1301 5.0
Harrison 2133 10.5 536 9.2 2659 10.2
Jackson 1046 5.1 304 5.2 1350 5.2
Jefferson 1214 6.0 321 5.5 1535 5.9
Kanawha 909 4.5 246 4.2 1155 4.4
Mason 725 3.6 232 4.0 957 3.7
Mercer 721 3.5 286 4.9 1007 3.8
Monongalia 2624 12.9 508 8.7 3132 12.0
Raleigh 1265 6.2 385 6.6 1650 6.3
Wood 2066 10.2 511 8.7 2577 9.9

Total 20312 100.0 5846 100.0 26158 100.0
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declined further to 82.1%—the lowest observed rate since 
2004—before rising again to 84.9% in 2011 and 84.0% in 
2012.  The seat belt rate for 2013 was 82.2%.  The 2014 rate 
was 87.8%, nearly a 5% point increase from 2013 and only 
2% less than the peak seat belt use rate recorded in 2007.  
This year, the seat belt rate has continued to rise, reaching a 
near 10-year high of 89.0% once again.

Graph 1 shows the rate of seat belt use over the eleven 
year period from 2005 to 2015.  As shown in this graph, 
the seat belt use rate was at 84.9% in 2005.  Over the next 
several years, the use rate increased to 89.6% prior to 
subsequent declines. From the low of 32.0% in 1992, the 
seat belt use rate increased 57.6 percentage points to 89.6% 
in 2007 before dropping three consecutive years to 82.1% in 
2010. In 2011, the use rate increased nearly three percentage 

points to 84.9% compared to a year ago before dropping 
to 84.0% in 2012 and 82.2% in 2013.  In both 2014 and 
2015 the seat belt use rate contined to increase to 87.8% and 
89.0% respectively. 

Figure 1 shows the statewide Jackknife variance 
calculation results for all vehicles and occupants. The 
statewide seat belt use rate of 89.0% has a standard error 
of +/- 1.00% (relative standard error = 1.12%), well within 
the standard requirement of 2.5% set forth by NHTSA.  The 
95% confidence interval ranges from a low of 87.08% to a 
high of 91.00%.

Weighted Seat Belt Use Rate by County
Table 3 displays the weighted seat belt use rate by county 

for 2013 to 2015.  As shown in Table 3, no county had a seat 

Note: Totals may not add to 100.0% due to rounding.

Table 2.  Number and Percentage of Total Observed Front Seat Occupants, 2015
(N = 20,305)



belt use rate less than 80.0%.  This is a marked improvement 
from previous years where some counties’ use rates were in 
the 60-70% range. On the contrary, several counties had use 
rates above 90.0% in 2015.  This was not the case in 2013 
where no counties had a use rate above 90.0%.  In 2015, a 
total of five counties had use rates above 90.0%, constituting  
a record.  Despite this substantive increase in use rates for 
some counties, six counties saw a decline in their use rates 
between 2014 and 2015.  

A total of six counties had use rates above 85.0% in 
2013, compared to 11 counties in 2014.  In 2015, 13 of the 
14 counties had use rates above 85.0%. As noted above, five 
counties had rates of use which exceeded ninety percent.  
These counties included Cabell (94.6%), Jefferson (92.5%), 
Kanawha (91.5%), Mason (91.9%), and Mercer (95.0%). 
The lowest rate of use was observed in Jackson County at 
80.1% in 2015. Jefferson County had the lowest observed 

use rate among drivers at 66.5% in 2014.

Characteristics of Belted Drivers and Passengers
The previous section presented the results of seat belt 

use for the state as well as by county.  This section analyzes 
various characteristics of drivers and passengers and their 
relationship to belt use.  The purpose is to identify variation 
in seat belt usage by occupant and site characteristics as well 
as vehicle type.  It is anticipated that this information will 
help to identify the conditions in which seat belts are more 
or less likely to be used in the state.

Drivers Belted by Gender
Table 4 displays the weighted distribution of drivers seat 

belt use by gender in 2014 and 2015. As shown in this table, 
the seat belt use rate for drivers in 2014 was 87.3%, with 
Cabell (93.0%), Mercer (94.7%), Harrison (92.3%), and 

Graph 1.  Weighted Seat Belt Use Rate for All Vehicle Occupants in West Virginia, 2005-2015
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Monongalia (94.1%) counties having the highest rates of use 
among drivers.  Jefferson County had the lowest observed 
use rate among drivers at 76.1% in 2014. 

In 2015, only the counties of Cabell (94.8%) and 
Mercer remained among the areas with the highest rate of 
use.  However, in 2015, a few other counties had notable 
increases in seat belt use and became high use rate counties.  
These include the counties of Jefferson (91.9%), Kanawha 
(91.2%), and Mason (91.2%).  Jackson County (80.4%) 
replaced Jefferson County as having the lowest observed 
seat belt use rate in 2015.

This table further shows the differences in belt use rates 
for drivers by gender for 2014 and 2015.  In the vast majority 
of counties, male drivers were much less likely to be observed 
wearing a seat belt compared to females, regardless of the 
year. In no county did the rate of use for males exceed that 
of female drivers in 2015.  In 2014, only Mercer County 
had a rate of use for males (94.9%) that exceeded females 
(93.8%).  Otherwise, most counties had large differences in 
belt use between male and female drivers.  In both years 
(2014 and 2015), many counties observed gender differences 
in use which exceeded 10 percentage points.  In 2015, the 
rate of female use exceeded that of males by 10 percentage 
points or more in five counties, including Boone, Harrison, 
Jackson, Mason, and Raleigh.  In 2014, only three counties 
had use rates for females that exceeded male use rates by 10 
percentage points or more.  These included Cabell, Jefferson, 
and Kanawha counties.  Males were much less likely to be 

observed wearing a seat belt in those counties.  On a statewide 
basis, the use rates increased for males in 2014 was 84.9% 
compared to 91.9% for female drivers.  In 2015, use rate 
increased for both genders, with 86.0% of male and 92.8% 
of female drivers observed using seat belts.

Passengers Belted by Gender
Table 5 displays the results of seat belt use for passengers 

by gender in 2014 and 2015.  Similar to the results for 
drivers, the findings illustrate that there are substantial gender 
differences in passenger use of seat belts across gender.  
Generally speaking, male passengers were less likely to use 
seat belts compared to females.  As noted in Table 4, this was 
also the case for male drivers.  This finding is consistent with 
previous observational surveys in WV over the past several 

               State Belt Use =  89.04%
               Total Observed Occupants = 25,987

               Standard Error = 1.00%
               Relative Standard Error = 1.12%

               95% Confidence Interval:
                 Lower Limit = 87.08%
                 Upper Limit = 91.00%

Figure 1:  Jackknife Variance Calculation 

County

2013 
Seat Belt
Use Rate

2014
Seat Belt
Use Rate

2015 
Seat Belt
Use Rate

Berkeley 75.5% 80.3% 89.6%
Boone 87.1% 84.7% 87.6%
Cabell 89.7% 93.7% 94.6%
Fayette 71.6% 87.2% 85.5%
Greenbrier 83.1% 87.2% 89.4%
Harrison 88.1% 92.4% 87.8%
Jackson 75.2% 89.0% 80.1%
Jefferson 63.8% 76.5% 92.5%
Kanawha 87.8% 86.6% 91.5%
Mason 82.4% 89.8% 91.9%
Mercer 88.2% 94.8% 95.0%
Monongalia 87.9% 94.5% 88.8%
Raleigh 76.9% 86.0% 83.3%
Wood 84.4% 87.0% 86.4%
Total 82.2% 87.8% 89.0%

Table 3.  Percent Weighted Seat Belt Use 
Rate for all Vehicle Occupants by County, 
2013 to 2015



years.  
The total seat belt use rate for all passengers observed 

was 90.2% in 2015, which is up from 88.0% in 2014. This 
is roughly a two percentage point increase from 2014 to 
2015.  Nevertheless, there still remains a gender gap in seat 
belt use.  Male passengers continued to be substantially less 
likely to be observed wearing a seat belt.  In 2014, only 
82.2% of male passengers were observed wearing a seat 
belt, compared to 92.1% of female passengers. Similarly, in 
2015, 85.5% of male passengers were observed wearing a 
seat belt compared to 92.8% of female passengers.

   The rate of use for female passengers was higher 
than males in 11 of the 14 counties.  In Jackson, Mason, 
and Mercer counties, the rate of use for males exceeded or 
equaled that of female passengers.  

However, the rate of use for male and female passengers 
was especially low for some counties in 2015.  In the case 

of female passengers, only 79.0% were observed wearing a 
seat belt in Jackson County.  This is by far the lowest rate 
among female passengers.  On the other hand,  a very low 
rate of use was observed for male passengers in Raleigh 
County (70.7%) in 2015. 

Drivers and Passengers Belted by Vehicle Type and Site 
Characteristics

Graph 6 displays the proportion of drivers and passengers 
belted by vehicle type and various site characteristics 
for 2014 and 2015.  The results indicate that there was 
substantial variation in belt use across vehicle type, region, 
and functional class.  Likewise, there were differences in use 
for these vehicle and site characteristics between drivers and 
passengers.

In the case of vehicle type, both pickup truck drivers 
and passengers were the least likely to be observed wearing 

2014 2015
Male

%
Female

%
Total

%
Male

%
Female

%
Total

%

Berkeley 77.7 84.5 80.4 86.0 94.5 89.4
Boone 81.0 94.9 85.7 82.6 94.2 88.0
Cabell 91.1 95.2 93.0 94.1 95.3 94.8
Fayette 85.5 93.7 87.4 84.3 87.5 85.3
Greenbrier 82.7 89.1 86.3 85.9 94.1 88.9
Harrison 88.7 97.7 92.3 83.0 96.4 87.8
Jackson 86.1 91.8 88.6 76.1 88.5 80.4
Jefferson 69.5 85.6 76.1 89.2 98.0 91.9
Kanawha 83.1 91.9 86.4 89.3 94.5 91.2
Mason 89.8 93.1 90.9 85.3 97.0 91.2
Mercer 94.9 93.8 94.7 90.3 97.9 93.1
Monongalia 90.6 98.3 94.1 85.3 93.3 88.6
Raleigh 85.3 85.5 85.9 85.6 74.8 83.1
Wood 83.4 90.6 86.7 83.2 91.5 86.1
Total 84.9 91.9 87.7 86.0 92.8 88.7

Table 4.  Percentage of Weighted Seat Belt Use for Drivers by County and Gender,
2014 and 2015
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a seat belt in 2014 and 2015.  The total seat belt use rate 
for pickup truck occupants was 82.6% in 2014 and 83.7% 
in 2015. The rate of use for pickup truck passengers was 
85.2%, compared to 83.6% for drivers in 2015. Similar 
results were found in 2014 with 84.1% of passengers and 
82.6% of drivers observed wearing a seat belt.  Thus, despite 
the increase in seat belt use for both drivers and passengers 
generally, pickup truck occupants were less likely to be 
observed wearing a seat belt compared to other vehicle types 
in both years.  

There were also substantial differences in use rates 
by region of the state.  Historically, rates of seat belt use 
have been lower in the Eastern Panhandle, compared to the 
Northern and Southern regions of the state.  The rate of use in 
the Eastern Panhandle for 2013 was only 69.8%, compared 
to 83.6% in the North and 84.1% in South.  In 2013, these 
differences held true across both drivers and passengers 

2014 2015
Male

%
Female

%
Total

%
Male

%
Female

%
Total

%

Berkeley 71.7 84.7 79.9 84.2 93.4 90.9
Boone 74.2 86.7 79.3 70.5 93.7 86.0
Cabell 94.1 97.4 96.7 91.7 93.9 93.6
Fayette 85.6 93.6 89.7 85.3 86.6 86.5
Greenbrier 82.7 95.1 91.3 86.5 93.9 91.8
Harrison 72.3 98.4 80.8 83.5 92.0 88.9
Jackson 84.6 92.5 89.9 81.7 79.0 79.9
Jefferson 64.3 86.6 79.4 93.7 97.7 95.7
Kanawha 75.0 94.7 85.9 86.3 97.5 92.7
Mason 96.7 74.6 87.2 94.7 88.8 92.2
Mercer 89.7 99.9 96.2 100.0 100.0 100.0
Monongalia 94.0 97.3 96.6 82.7 95.2 90.7
Raleigh 86.8 90.5 89.8 70.7 92.7 82.2
Wood 85.9 93.4 90.8 85.1 88.8 88.8
Total 82.2 92.1 88.0 85.5 92.8 90.2

Table 5.  Percentage of Weighted Seat Belt Use for Passengers by County and Gender, 
2014 and 2015

with only 68.3% of passengers and 70.7% of drivers being 
observed wearing a seat belt in the Eastern Panhandle.  This is 
compared to over 80.0% of drivers and passengers observed 
wearing belts in the other two regions of the state.

In 2014, however, the rate of use across regions became 
more similar due to a large increase in belted occupants in 
the Eastern Panhandle.  All three regions had use rates above 
eighty percent in 2014, with the North leading the way 
at 90.5%.  Both the Eastern Panhandle and South had an 
observed rate of use at 87.8%.

Reversing previous trends, the seat belt rate in the 
Eastern Panhandle exceeded other regions of the state in 
2015.  Over ninety percent (91.0%) of observed occupants 
in the Eastern Panhandle were using a seat belt, compared to 
the North (87.0%) and South (89.9%) regions of the state at 
less than ninety percent.  

Similar to previous years, rates of seat belt use also vary 



2014 2015
Vehicle Type 
and Site Characteristics

Driver
%

Passenger
%

Total
%

Driver
%

Passenger 
%

Total
%

Vehicle Type
  Car 89.3 89.8 89.4 89.0 90.9 89.3
  Pickup Truck 82.6 84.1 82.6 83.6 85.2 83.7
  SUV 90.8 91.8 91.2 93.1 93.6 93.2
  Van 93.4 87.4 92.3 90.4 91.5 90.5

Region
  Eastern Panhandle 87.7 88.0 87.8 90.6 93.2 91.0
  North 90.5 89.1 90.5 86.8 88.1 87.0
  South 88.2 88.0 87.8 89.5 90.8 89.9

Functional Class
  Interstate 90.3 93.1 90.8 92.2 93.9 92.6
  Other Principle Arterials 89.9 92.1 90.2 92.8 94.7 93.1
  Minor Arterials 86.9 85.9 86.9 89.1 88.4 88.9
  Collectors 85.8 85.9 85.9 85.4 82.3 84.8
  Qualified Local Road 85.9 82.9 85.4 85.4 90.5 86.5
  

Table 6.  Weighted Seat Belt Use Rate for Drivers and Passengers by Vehicle Type
and Site Characteristics, 2014 and 2015

across roadway type or functional class in the state.  The 
highest rate of use has historically been found on interstate 
and other principle arterials.  This remained the case for both  
2014 and 2015.  In 2014, drivers and passengers traveling 
on interstates (90.8%) and principle arterials (90.2%) were 
more likely to be observed wearing a seat belt compared 
to other types of roadways.  This finding was true for both 
drivers and passengers.  

In 2015, we see a similar pattern with 92.6% and 93.1% 
of observed occupants wearing a seat belt on interstates and 
principle arterials, respectively. Greater than ninety percent of 
drivers and passengers traveling on interstates and principle 
arterial roadways were observed wearing seat belts in 2015. 
Vehicle occupants traveling on collectors and local roads 

were least likely to be wearing a seat belt in 2014 and 2015.  
An increase in seat belt use from 2014 to 2015 was observed 
for all roadway types, with the exception of collectors.  Seat 
belt use declined by a little over one percent (1.1%) for 
motorists traveling on collector roadways in 2015.  
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